Background: This study examines the link between divorce or separation and emotional and behavioural problems (EBP) in children aged 2-4 years. Methods: We obtained cross-sectional data for a nationally representative Dutch sample of children aged 2-4 years within the setting of the national system of routine visits to well-child clinics. A total of 2600 children participated (response rate: 70%). Before the visit, parents completed the Child Behaviour Checklist and a questionnaire with questions about divorce or separation. We assessed the associations of children's EBP with a divorce either in the previous year or at any time in the past after adjustment for other child and family factors. Results: Four percent of the children had parents who had divorced before the child reached the age of 2-4 years, and 3.4% of these parents had divorced in the previous year. EBP (and particularly behavioural problems) were more likely in children aged 2-4 years old in cases of lifetime divorce or separation. This association was weaker after adjustment for relevant child and family characteristics: it may be partly due to confounding factors such as paternal education level, ethnicity and family size. A divorce in the previous year was not linked to child EBP. Conclusions: These findings show the importance of identifying care needs and providing care for pre-school children whose parents have divorced since they suggest that there may be negative effects in the longer term.
Introduction

M
any children have divorced parents: one million marriages in the European Union ended in divorce in 2009 [1] , a year in which there were 2.2 million marriages. Divorce rates in the United States are just as high.
[2] Many divorced couples-more than 55% in the Netherlands-have children [3] .
Divorce has been shown to have detrimental effects on children. Children of divorced parents perform worse in school, they have more behavioural problems, their psychological and emotional well-being is affected and they have lower self-esteem and more problematic social relationships than children from intact families [4] [5] [6] . Divorce or separation is regarded as 1 of 10 major adverse childhood experiences. The effects on emotional state, health risks, disease burden, sexual behaviour, disability and healthcare costs can continue for decades [7] .
There is ample evidence indicating that divorce can lead to concurrent emotional and behavioural problems (EBP) in schoolage children and adolescents [4, 6] . Evidence about the effects of divorce on behavioural and emotional problems in pre-school children is limited and inconclusive. Amato and Keith [8] concluded from their meta-analysis that younger children had fewer EBP after divorce than older children. Other studies showed that divorce is associated with EBP in pre-school children although these studies did not look at older groups for comparison [9, 10] . Another study also showed that divorce did affect EBP rates in preschool children. However, this link was no longer found after controlling for maternal ethnicity and income. [11] The main aim of the present study was to investigate the relation between divorce or separation and EBP in children aged 2-4 years old (we will use the term 'divorce' to refer to both divorce and separation). We adjusted for relevant background characteristics such as the educational level of the parents.
Methods
Data were collected between August 2008 and June 2011 as part of the routine preventive health assessments undergone regularly by all Dutch children. The study was approved by the Medical Ethics Committee of Leiden University Medical Center. All data were anonymized before being sent to the research institute conducting the analyses.
Sample
The sample was obtained in a two-stage procedure. In the first step, all Dutch Child Health Care Services in the Netherlands were asked to participate in this study (at that time 55); 18 agreed to do so. The Child Health Care Services that agreed to participate were located throughout the country. In the second step, all these services were required to provide a random sample of children aged 24, 36 and 45 months who had received invitations for a routine well-child examination. Each Child Health Care centre was provided with a random numbers sequence to select this random sample of children sufficing the inclusion criteria. Parents of selected children were invited to participate in this study by using a letter, added to the routine invitation for the visit for their well-child examination. Data collection for this study took place across a longer period of time due to some organisations participating earlier than other ones. Once an organization agreed to participate, field work typically took some months.
A total of 3692 parents were asked to participate in this study; 1092 parents (29.6%) of them explicitly refused to participate or did not return the questionnaire. This resulted in a response of 2600 parents (70.4%). We excluded children when the parents did not provide complete data on the questionnaires, and children who did not live in a family with two biological parents for reasons other than divorce or the termination of the relationship (a deceased parent or a foster family, for example), leaving us with a sample of 2490 children. Respondents were representative of the total sample in terms of gender, but nonresponse was higher in children with an ethnic background (compared with children with a Dutch background) and in children aged 4 years (compared with children aged 3 and 2 years). The Cohen effect size index w indicates that differences between responders and nonresponders with regard to child ethnicity, age and gender were small, with w varying between 0.01 and 0.17.
Procedure and measures
Parent-reported emotional and behavioural problems were assessed using the Child Behaviour Checklist 1.5-5 (CBCL) [12] . The CBCL was mailed to parents along with the standard invitation for the preventive health assessment routinely offered to all Dutch children. The completed CBCL questionnaire was returned to the Child Health Care Professional (CHP) in a sealed envelope. The CHP forwarded the envelopes to the research institute without opening them, as the CBCL was used for research purposes only, and made no part of routine identification by CHPs. The CHP then took a routine history and physically assessed each child. The CHP recorded the background characteristics of the child and the family: ethnicity, child age and gender, maternal and paternal educational levels, family size, the birth of a sibling last year, family moved to another place of residence, duration of pregnancy, type of delivery, weight at birth and divorce status of the parents (recent divorce/ lifetime divorce).
The CBCL assesses parental reports about children's behavioural and emotional problems in the preceding 2 months. Its reliability and validity have been found to be sound in the Netherlands and elsewhere [12] [13] [14] . The CBCL consists of 99 problem items that are used to compute Externalising, Internalising and Total problem scores (TPS). Children were allocated to a normal range or an elevated range using the 90th percentile cut-off point.
The number of parents who had divorced in the previous year was determined by asking 'Did the child experience one or more of the following life events in the last 12 months?' The parents who replied 'divorce/termination of the relationship of the parents' were classified as having divorced recently. Parents who have divorced recently may still live in one household, among other things for financial reasons. In that case, two biological parents are still present in the family. Lifetime divorce was assessed with the question 'How many biological parents were present in the family?' Parents that answered 'one, because of divorce or the termination of the parent's relationship' were classified as lifetime divorce. Information about lifetime divorce was available for 2373 parents.
The country of birth of the (biological) parents was identified to determine ethnic status. The educational level for each parent was classified as the highest level achieved by that parent. In case of new family composition after divorce, we adhered to the two parents who had the main parenting roles. Family size was determined as the number of children in the family (one child, two children, three or more children). Type of delivery was categorised as normal birth or other (such as Caesarian section or forceps birth).
Analyses
We first assessed the differences in child and family characteristics between lifetime divorced and non-divorced families using chisquare tests. We repeated these analyses for recent divorce.
We then investigated the relation between divorce (lifetime and recent) and children's behavioural (CBCL externalising score) and emotional (CBCL internalising score) and total problems [CBCL total problems score (TPS)] scores; differences were tested using chi-square tests.
Our third step was to investigate the relation between lifetime divorce and children's emotional and behavioural problems using stepwise logistic regression analyses, both crude and adjusted for other determinants. The total score for the child's behavioural and emotional problems (CBCL TPS) was included as the dependent variable, and lifetime divorce and child and family characteristics as predictors. We repeated these stepwise logistic regression analyses using recent divorce as the predictor. Similar stepwise logistic regression analyses were performed with children's behavioural problems (CBCL externalising score) and emotional problems (CBCL internalising score) as the dependent variable. Sample sizes in these regression analyses (N = 2210 for lifetime divorce and 2246 for recent divorce) were smaller than the total sample sizes (N = 2373 and 2490), due to missing values for some of the predictor variables.
Results
Characteristics of divorced parents
For all children, 4.0% of their parents were divorced during their lifetime, and 3.4% of their parents were divorced in the previous year (i.e. recent divorce). Table 1 shows the characteristics associated with the divorce status of the parents. Lifetime divorce was more likely in families of non-Dutch ethnicity, mothers and fathers with a low educational level, small families (one child), families who moved home last year, where no new sibling was born last year and with short pregnancy duration (<37 weeks). Lifetime divorce was also found more frequently in children with a higher age (4 years). Recent divorce was more likely in families who moved home last year, families with short pregnancy duration and families in which a new sibling had been born in the previous year. Table 2 shows the association between lifetime and recent divorce and children's EBP. Lifetime divorce was more likely to be associated with children with total emotional and behavioural problems (CBCL TPS) and externalising problems (CBCL externalising score). Recent divorce was not related to any CBCL outcome.
Relationship between divorce and child EBP (CBCL total problems score) Table 3 shows the results of the stepwise logistic regression analyses. The crude model shows that lifetime divorce was significantly more likely in children with EBP (as determined with the CBCL TPS; P = 0.02), whereas recent divorce was not significantly associated with CBCL scores. Table 3 also lists the other crude predictors of child EBP. In multivariate analyses, being a boy, higher child age (3 years as opposed to 2 years), lower education of the father, nonDutch ethnicity and small families (one child as opposed to three or more) were associated with child EBP. However, the inclusion of child and family characteristics weakened the association between lifetime divorce and child EBP (P = 0.14) and reduced the odds ratio for lifetime divorce from 1.92 to 1.66, suggesting that 26% was due to confounding.
Including child and family characteristics did not change the already non-significant association between recent divorce and child EBP.
Association between divorce and child behavioural problems (CBCL externalising score) and emotional problems (CBCL internalising score) Table 4 presents the results of the stepwise logistic regression analyses for child behavioural problems and lifetime divorce. The crude model shows that lifetime divorce was significantly more likely in case of child behavioural problems (measured with a clinical CBCL externalising problem score) (P = 0.03). In multivariate analyses, being a boy, lower education of the father and mother, and non-Dutch ethnicity were associated with externalising problems in children. However, the inclusion of child and family characteristics weakened the association between lifetime divorce and behavioural problems of the child (P = 0.08). We did not find an association between divorce (recent or lifetime) and children's emotional problems, or between recent divorce and children's behavioural problems [not shown].
Discussion
This study shows that 4.0% of parents divorced before their child reached the age of 2-4 years, and 3.4% of these parents had divorced recently (i.e. in the previous year). EBP (especially behavioural problems) in children aged 2-4 years were more likely in families with lifetime divorce (or separation). This association weakened after adjustment for relevant child and family characteristics, indicating that this association may be partly due to confounding factors such as the gender and age of the child, paternal education level, ethnicity and family size.
We found that recent divorce or separation, by contrast with lifetime divorce, was not associated with EBP in pre-school children. A possible explanation is that these children had been exposed to the negative consequences of divorce for a shorter period. This suggests that negative consequences of divorce such as less parental involvement due to single parenthood or little or no contact with the father may be the actual cause of children's EBP [15, 16] . Child EBP may then only become manifest when exposure to these factors accumulates over a longer period.
We found that young children's behavioural problems were more likely in families with lifetime divorce, but that emotional problems were not. This confirms previous findings that divorce generally has more effects on externalising behaviours than on internalising problems [5, 8] . It is likely that difficult, externalising behaviour is the primary response of preschool children to stressors such as divorce or separation. These immediate and strong behaviour effects may resolve over time and become internalising behaviours as children get older. This hypothesis concurs with research showing a linear decrease in externalising problems and an increase in internalising problems with age [17] .
Another explanation for the finding that children's behavioural problems were more likely in families with lifetime divorce, but that emotional problems were not may be the ability of parents to recognise EBP in their child. It is likely that emotional symptoms in young children (such as too little social interaction with others and being withdrawn) are harder for parents to identify as potential problems than externalising symptoms such as marked noncompliance, aggression towards peers, and high activity levels. This may result in the under-recognition of emotional problems by comparison with behavioural problems. No multi-informant perspective was used in the current study to be able to cross-check this hypothesis. Although the CBCL has shown excellent validity and reliability [12] [13] [14] , information on EBP of children typically differs per informant (e.g. it differs between parents and other professional care-takers). Different approaches to assessing children's problems could therefore lead to different findings.
Strengths and limitations
Our study has several strengths. It had a high response rate and it covered the entire Dutch population, limiting the likelihood of selective response and enhancing its representativeness. Limitations should also be taken into account when interpreting our findings, however. In particular, we did not assess potentially important factors such as the remarriage of either partner, the amount of contact with the father, and interparental conflict. Parental education measured in this study concerned the biological parents only. As a result, available data about the current developmental contexts of children was limited, in particular for children growing up in blended families. Data on the time lags between relationship problems and formal divorce, and emergence of EBP was not available either, which may have diluted some of the associations and thus have led to an underestimation of the associations.
Implications
Based on the cross-sectional design of our study and the heterogeneous context of divorces, no causal inferences can be made on the basis of our results. Our findings show that EBP (especially behavioural problems) are more likely in pre-school children after divorce. Given the higher levels of distress around parents' divorce and the risk for later problems [4] [5] [6] [7] , divorcing families should receive appropriate level of services. However, the currently available preventive intervention programmes to support families after parental break-up primarily focus on school-aged children [18] . Our findings imply that not only school-aged children but also pre-school aged children of divorced parents may need appropriate support in order to prevent or reduce EBP.
Several reviews have shown that (group work) intervention programmes can help children through the changes associated with divorce [19, 20] . From a developmental perspective, at preschool ages, parents instead of their children may the most suitable target for interventions aiming to prevent or decrease child distress and EBP. As an example, the evidence-based New Beginnings Program has been shown to be promising for decreasing child EBP and increasing children's general functioning and well-being. It aims at improvement of parent-child relationship quality and parenting practices (e.g. teaching the use of effective disciplining) [18, 21] . We found that young children's behavioural problems were more likely in families with lifetime divorce, but that this did not apply to emotional problems. This association of divorce with behavioural problems may be explained in several ways. First parental divorce may indeed cause behavioural problems due to factors related to the divorce such as more distress for their children and insufficient parenting in relation to family disruption. A second explanation might hold the reverse, however, with child behavioural problems being a cause of parental divorce as it challenges parental competences. Third, both child behavioural problems and family divorce might be due to a joint underlying cause, being a genetically determined tendency towards externalizing behaviours. Evidently, causal pathways require further study, including the use of other methods of assessment such as observation or professional assessment of these children.
Important factors like the remarriage of either partner, the amount of contact with the father, and interparental conflicts could affect the link between divorce and EBP in children. Longitudinal research is needed to learn more about dynamic family characteristics subsequent to divorce and the effect on EBP in children of this age group. Our findings demonstrate the importance of identifying and providing support for pre-school children of divorced parents since they suggest that negative effects may occur in the longer term.
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Key points
Our study adds to the understanding of the effects of divorce on behavioural and emotional problems in pre-school children. We found that behavioural and emotional problems (and behavioural problems in particular) in children aged 2-4 years old were more likely in families with a divorce (or separation) at any time in the past. Our findings demonstrate the importance of identifying and providing support for pre-school children of divorced parents since they suggest that negative effects may occur in the longer term. 
